Molecular approaches, such as polymerase chain reaction (PCR), allow biologists to analyze the diet of mammals in more detail than conventional techniques, by targeting DNA of prey found within feces. Diets of the Antillean ghost-faced bat (Mormoops blainvillei) and sooty mustached bat (Pteronotus quadridens) on Puerto Rico were determined via PCR, and resulting sequences of DNA were compared with those in the Barcode of Life Data Systems (BOLD). We identified 21 species consumed by M. blainvillei and 4 by P. quadridens, although an additional 12 sequences were identified to genus or family. Seven taxa in the diet of these bats were of agricultural or human-health concern. All sequences, including those that did not match a reference insect in BOLD, were collapsed into molecular operational taxonomic units (MOTUs) and used to demonstrate that dietary breadth (Levin's measure) of M. blainvillei was 18% less than that of P. quadridens and that dietary overlap (Schoener's index) between species was only 11.6% at the level of species. Use of MOTUs showed significantly greater differences in dietary breadth and less dietary overlap between these insular endemics than previous analyses based on standard fecal analysis to the level of order.
Syntopic species that are closely related are valuable in studies of niche partitioning because these species are most likely current or past competitors (Kalcounis-Rüppell and Millar 2002) . Because of this potential competition, syntopic species depend on mechanisms that ultimately reduce the amount of interspecific competition in the assemblage, while enhancing individual fitness (Kinahan and Pillay 2008) , creating a more specialized niche for each competitor. Ecological niches of syntopic species can be separated spatially, behaviorally, temporally, or through dietary differentiation (Kalcounis-Rüppell and Millar 2002; Christopher and Barrett 2006; Kinahan and Pillay 2008) . Dietary partitioning occurs when members of an assemblage alter their diet so that each utilizes different sources of food (Kinahan and Pillay 2008) ; however, for dietary differences to be a mechanism for coexistence of syntopic species, each species must be more efficient at locating, handling, and digesting its particular food than its competitors (Kinahan and Pillay 2008; Rolfe and Kurta 2012) . Therefore, knowledge of diet allows biologists to understand better the underlying interactions within assemblages of animals, and such information is necessary for proper management of any species.
The traditional method of analyzing diet of insectivorous bats typically involves visually estimating the percent volume of insects found within the guano to the level of order (Whitaker et al. 2003) . Although determining ordinal percent volume through standard fecal analysis provides a preliminary indication of the range of prey that a predator can consume, it does not allow biologists to understand fully the dietary requirements of any species. If 2 species of bats consume 100% Lepidoptera, for instance, superficially it appears that no dietary partitioning has occurred, although the diet actually may be differentiated at the level of the family, genus, or species. Nevertheless, reliably identifying insects to such low taxonomic levels through visual fecal analysis is usually impossible.
Newly developed molecular approaches, however, allow biologists to examine predator-prey relationships in more detail by targeting trace amounts of deoxyribonucleic acid (DNA) from prey that are found within feces gathered in the field (Symondson 2002; King et al. 2008; Clare et al. 2009 ). Although DNA tends to degrade rapidly during digestion (Zaidi et al. 1999) , small, fast-evolving, multicopy gene regions found within mitochondrial DNA (mtDNA-Bensasw w w . m a m m a l o g y . o r g 587 son et al. 2001; Symondson 2002) regularly survive, and techniques based on polymerase chain reactions (PCRs) can be used to amplify these genes with low levels of contamination (Clare et al. 2009 ). Despite the thorough mastication of insects eaten by bats, isolating mtDNA from fragments of insects within the guano of a bat and amplifying it via PCR allow for species-level identification of the prey, providing a moredetailed description of dietary components. The process of obtaining species-level identifications based on stretches of DNA is known as DNA barcoding (Hebert et al. 2003) , and although use of PCR and sequencing of mtDNA are not novel to dietary analysis (Farrell et al. 2000; Symondson 2002; King et al. 2008) , few published reports have applied such approaches to the 2nd most speciose order of mammals, the bats (Clare et al. 2009 (Clare et al. , 2011 Zeale et al. 2010; Bohmann et al. 2011; Razgour et al. 2011; Dodd et al. 2012 ).
By obtaining species-level identification of prey eaten by bats, biologists should be able to identify the dietary breadth of any particular species in greater detail, and define the degree of dietary overlap among species more precisely. In addition, being able to identify prey to the level of species allows one to determine confidently whether a bat consumes insects of economic importance. Various insects pose a threat to humans, by competing for food and spreading disease; however, with an effective method of control, such as natural predation (e.g., species of insectivorous bats), densities of many pests presumably can be kept at low levels (Cleveland et al. 2006) . Moreover, because herbivory by insects constrains reproduction by plants and also impacts their diversity and distribution, bats may have a positive effect on the growth and economic success of agricultural crops by reducing the abundance of pest species (Kalka et al. 2008) . Therefore, finding evidence of bats consuming agricultural pests, or even vectors for a human disease, could be a powerful economic force promoting the conservation of otherwise noncharismatic mammals.
On the Caribbean island of Puerto Rico, the aerialinsectivore niche is dominated by members of the small Neotropical family Mormoopidae. The 2 most common mormoopids on Puerto Rico are the Antillean ghost-faced bat (Mormoops blainvillei) and sooty mustached bat (Pteronotus quadridens), both of which are endemic to the Greater Antilles (Gannon et al. 2005) . These bats typically roost in multispecies assemblages in ''hot'' caves (Silva-Taboada 1979; Ladle et al. 2012) , with the number of mormoopids in each cave frequently exceeding 10,000 animals (Gannon et al. 2005) . Despite the abundance of these bats, published information on their diets is limited and restricted to analyses at the ordinal level (SilvaTaboada 1979; Rodríguez-Durán and Lewis 1987; Rolfe and Kurta 2012) .
In this study, we used PCR to provide species-level information on prey consumed by M. blainvillei and P. quadridens on Puerto Rico. We also assigned sequences of DNA obtained from the feces of M. blainvillei and P. quadridens to molecular operational taxonomic units (MOTUs) and used these to assess dietary overlap and compare dietary breadth between the 2 bats. Lastly, we compared dietary breadth and amount of niche overlap at the species level from molecular analyses (i.e., MOTUs) with previously published dietary information gathered at the ordinal level through standard visual techniques (Rolfe and Kurta 2012) . Guano for molecular analysis was collected from adult M. blainvillei (8-11 g) and P. quadridens (4-7 g) on 23-25 November 2009 , 25-29 December 2009 , 3-5 March 2010 , and 26-29 June 2010 . A harp trap (Kunz and Kurta 1988) was placed at the opening of Culebrones Cave, and each captured animal was placed in a separate cloth holding bag until defecation occurred, which was typically less than 1 h after capture. After initial processing, all bats were released unharmed. Fecal samples were stored in a freezer at À208C (Clare et al. 2009 ) within 2 h of collection, and kept frozen until DNA was extracted. All methods were approved by the Animal Care and Use Committee of Eastern Michigan University and followed guidelines of the American Society of Mammalogists (Sikes et al. 2011) .
MATERIALS AND METHODS

Study
Extraction and amplification of mtDNA of prey.-The DNA was extracted from guano within 6 months of collection, following the procedures of Clare et al. (2009) . Pellets were soaked in 95% molecular-grade ethanol and teased apart under a dissecting microscope. Large chitinous fragments of prey, such as legs, wings, antennae, and eyes, were removed from the guano (Clare et al. 2009 ), and fragments were taken from different parts of the pellet, to help detect multiple species within the feces. Each piece of insect was placed in an individual well of a 96-well PCR plate, containing 45 ll of lysis buffer and 5 ll of proteinase K; the PCR plate was centrifuged, sealed, and incubated in a water bath at 568C overnight (Clare et al. 2009 ). After incubation, all DNA was isolated using an automated glass-fiber technique (Ivanova et al. 2006 ). The extracted DNA was suspended in 50 ll of nuclease-free water, and 5 ll of this solution was used in each reaction, which allowed up to 10 replications for PCR of every fragment of insect DNA isolated from the guano.
The PCR was performed initially using a polymerase master mix (GoTaq Colorless Master Mix; Promega, Madison, Wisconsin), a forward primer (LepF1: 5 0 -ATTCAACCAAT CATAAAGATAT-3 0 ), and a reverse primer (LepR1: 5 0 -TAAACTTCTGGATGTCCAAAAA-3 0 ), to amplify a 648-base pair (bp) target region of the cytochrome c oxidase subunit I (COI) gene (Hebert et al. 2004 ); these components were successfully used in previous studies that examined the diet of insectivorous bats (Clare et al. 2009 (Clare et al. , 2011 . If these primers failed to amplify the mtDNA, an alternate reverse primer (AltRev: 5 0 -CTTATATTATTTATTCGTGG-GAAAGC-3 0 ) was used instead of LepR1 to generate a 350-bp product (Hebert et al. 2004) . Electrophoresis was performed on the products of the PCR in a 1% agarose (GibcoBRL, Carlsbad, California) gel, made with Tris-borate-ethylenediaminetetraacetic acid buffer (TBE buffer) at a concentration of 0.53 (Sambrook et al. 1989 ). In addition, 6 ll of nucleic-acid stain (GelRed, Biotium, Hayward, California) was added to every 100 ml of gel solution. PCR products that clearly showed amplification of the appropriate number of base pairs (i.e., 648 or 350 bp) were purified using a clean-up reagent (ExoSAP-IT PCR; USB Corporation, Cleveland, Ohio) and sent to the University of Michigan DNA Sequencing Core to be sequenced unidirectionally using the LepF1 primer. This protocol for the amplification of mtDNA was used on all samples of isolated DNA.
Amplification of COI following the original protocol for PCR was successful for only 1 of 10 of the 96-well plates containing isolated DNA, so a modified protocol was adopted (Zeale et al. 2010 ). This procedure used a different forward primer (ZBJ-F1: 5 0 -AGATATTGGAACWTTATATTT TATTTTTGG-3 0 ) and reverse primer (ZBJ-R2: 5 0 -WAC TAATCAATTWCCAAATCCTCC-3 0 ), which amplified a 157-bp region of the COI gene. Electrophoresis was then performed on the products of the PCR in a 1.5% agarose gel, and all PCR products of 157 bp were cleaned and sequenced unidirectionally using the ZBJ-F1 primer. This 2nd protocol for amplification of mtDNA was adopted late in the study and was used on only a large subset (624 of 960 samples) of the samples of isolated DNA, specifically the recalcitrant samples that would not amplify with the primers LepF1, LepR1, or AltRev (Clare et al. 2009 ).
Identification of sequences and use of MOTUs.-All sequences of COI obtained from chitinous fragments in the feces were compared with about 1.4 million reference sequences (accessed April 2013) of species of arthropods that were present in the Barcode of Life Data System (BOLD- Hebert et al. 2004; Ratnasingham and Hebert 2007; Clare et al. 2009 Clare et al. , 2011 . For this study, species-level identifications of mtDNA were based on a match of at least 98% to a reference sequence, with no equivalent similarity to any other reference (Clare et al. 2009 ). When a sequence of COI matched numerous members of a genus but could not be unequivocally identified to the level of species, only a generic identification was made. This same process was used to default to the familial level when necessary, with a minimum similarity of 98% to the reference sequence.
Not all sequences of DNA are represented in BOLD, limiting a researcher's ability to match any sequence isolated from feces. However, it is possible to assign sequences of DNA to MOTUs, based on the percent variation between the nucleotides among the aligned sequences (Razgour et al. 2011) . By setting the appropriate percent variation among the sequences, all sequences that vary by less than a predetermined cutoff will be categorized as the same MOTU, indicating a unique taxon. Although MOTUs do not provide the Linnean identity of the specimen from which the DNA was extracted, they do allow one to analyze dietary breadth and niche overlap, regardless of this lack of traditional classification (Clare et al. 2011; Razgour et al. 2011) .
To convert our sequences of COI into MOTUs, all sequences were aligned using ClustalW2 (European Bioinformatics Institute 2013) , and the best alignment was selected by comparing it with known sequences of DNA from insects (Razgour et al. 2011 ). All aligned sequences were subsequently collapsed into MOTUs using the software jMOTU (Jones et al. 2011) . We selected a threshold of 2% differentiation in jMOTU, a value well within the expected variation in nucleotides at the level of species in insects (Clare et al. 2011; Razgour et al. 2011) .
Dietary breadth and overlap.-All species of arthropod identified in BOLD, as well as all unidentified but unique MOTUs were treated as separate species and used to determine dietary breadth for M. blainvillei and P. quadridens at the level of species. To characterize dietary breadth, Levin's Measure (equation 1-Razgour et al. 2011) was calculated:
for which p i represents the proportion of fecal samples containing MOTU i . To determine degree of dietary overlap between M. blainvillei and P. quadridens, we used Schoener's index (equation 2):
for which p x i is the proportion of fecal samples with MOTU i collected from the 1st species of bat, and p y i is the proportion of fecal samples containing that MOTU from the 2nd species of bat (Haroon and Pittman 1998) . Pairwise comparisons of dietary breadth indexes between M. blainvillei and P. quadridens at the level of species (MOTUs) and order, as determined through standard visual analysis (Rolfe and Kurta 2012) , were made using a modified t-test (equation 3) with the variance defined in equation 4 (Brower and Zar 1984) :
and
for which B is Levin's measure for each species of bat, N is the total number of MOTUs, and p i represents the proportion of fecal samples containing MOTU i . Lastly, pairwise comparisons of dietary overlap at the species level (this study) and ordinal levels (Rolfe and Kurta 2012) were made using a modified t-test similar to the one performed on indexes of dietary breadth (Ruszczyk and Araujo 1992; Banna and Gardner 1996) .
RESULTS
Deoxyribonucleic acid was extracted from 620 and 340 chitnious pieces that were removed from the feces of 135 M. blainvillei and 86 P. quadridens, respectively. From the 960 extracted samples, 395 (41%) fragments were amplified successfully, and 197 (50%) of the amplified fragments were sequenced successfully. Of the 113 amplified sequences from the guano of M. blainvillei, 54% matched an arthropod listed in BOLD (Table 1) , allowing us to identify prey from 3 orders, 14 families, 27 genera, and 21 species of insects (Table 1) . A few M. blainvillei consumed Diptera and Ephemeroptera, but the order Lepidoptera was eaten most often (85%). Within this order, frequently consumed taxa included the families Noctuidae, Nymphalidae, and Oecophoridae, which were eaten by 30%, 11%, and 9% of M. blainvillei, respectively. Based on a search of the literature, we determined that 5 taxa in the diet of M. blainvillei were either vectors of human disease or pests of agricultural crops (Table 1) .
Only 16% of the 84 sequences isolated from the diet of P. quadridens matched an arthropod listed in BOLD (Table 1 ). In the guano of P. quadridens, we identified 5 orders, 7 families, 4 genera, and 4 species of arthropods, including 1 species of Araneae (Table 1) , Leucauge regnyi, a small species of long- jawed orb weaver. The orders Lepidoptera and Coleoptera were eaten most frequently by P. quadridens and were consumed by 75% and 15% of these bats, respectively. Furthermore, we identified 2 taxa eaten by P. quadridens that pose a threat to agriculture or are a human-health concern (Table 1) . After completion of DNA barcoding, all sequences of DNA were collapsed into 49 MOTUs for M. blainvillei and 65 MOTUs for P. quadridens. Twelve MOTUs were eaten by more than a single M. blainvillei (Fig. 1) , and similarly, 6 MOTUs were consumed by more than a single P. quadridens. Of the 114 MOTUs obtained from all 84 bats, only 4 MOTUs were found in the diet of both bats (Fig. 2) , suggesting that, despite the variation in prey selected by individuals within each species of bat, there was a greater difference in dietary items between species.
Dietary breadth and overlap.-We used published values on the frequency of occurrence of the orders of arthropods eaten by Puerto Rican mormoopids (Rolfe and Kurta 2012) to determine that dietary breadth (Levin's measure) of M. blainvillei (0.36) was 5% less than that of P. quadridens (0.38; t ' ¼À3.4, P , 0.001), based on visual analysis of feces.
By using MOTUs, however, we calculated that dietary breadth of M. blainvillei at the level of species (0.53) was actually 18% less that of P. quadridens (0.62; t ' ¼ 1.68, P , 0.05). In addition, intraspecific differences in dietary breadth were found in both species of bat, with greater dietary breadth at the level of species of prey compared to the ordinal level (both t ' . 2.95, both P , 0.001). Lastly, the amount of dietary overlap (Schoener's index) between M. blainvillei and P. quadridens at the ordinal level equaled 87.5% (Rolfe 2011) ; however, apparent dietary overlap between the bats decreased to 11.6% when diets were compared at the level of MOTUs (t ' ¼ 4.96, P , 0.001).
DISCUSSION
Thorough mastication by bats makes identifying fragments of prey in guano to the level of species by visual means nearly impossible. Consequently, previous information concerning foods eaten by Puerto Rican mormoopids was restricted to identifications made to the level of order, following standard fecal analysis, and 3 orders-Coleoptera, Hymenoptera, and Lepidoptera-contributed the highest percent volume and percent frequency of occurrence for both species (Rodríguez-Durán and Lewis 1987; Rolfe and Kurta 2012) . Our results confirm the presence of these major orders in the diet of both bats, as well as Diptera, which was found at low levels (0.2% volume) in both mormoopids by visual means (Rolfe and Kurta 2012) . In addition, for M. blainvillei, our molecular analysis indicated consumption of Ephemeroptera (mayflies), an order of soft-bodied insects that often goes undetected during visual analysis (Belwood and Fenton 1976; Warner 1985 ) and which had not been previously reported as a dietary item for any Puerto Rican mormoopid (Rodríguez-Durán and Lewis 1987; Rolfe and Kurta 2012) .
Although previous studies only classified lepidopteran prey to the level of order, we recognized 13 lepidopteran families in the diet of M. blainvillei, including at least 10 species of Noctuidae. This family of moths contains many species that can hear echolocation calls of bats and that use this adaptation to avoid predation, by responding with erratic patterns of flight (Ratcliffe et al. 2011) . In response to the moths' adaptation, some species of bat have adjusted their echolocation calls through time, making them less detectable to noctuids (Miller and Surlykke 2001) . Dietary studies, however, show that noctuids are consumed by insectivorous bats in Africa (Bohmann et al. 2011) , England (Razgour et al. 2011) , and North America (Clare et al. 2009 (Clare et al. , 2011 Lacki and Dodd 2011; Dodd et al. 2012) , as well as Puerto Rico (Table 1) , suggesting that these moths may be preyed upon consistently by some species, despite the moths' ability to detect the approach of echolocating bats. Nevertheless, we identified noctuids only in the feces of M. blainvillei, suggesting, in this instance, dietary partitioning by mormoopids at the level of the family and the possibility of a coevolutionary relationship between M. blainvillei and species of Noctuidae on Puerto Rico.
In addition to Noctuidae, the family Nymphalidae was common in the diet of M. blainvillei, which consumed at least 5 species of these butterflies. Although nymphalids are diurnal, this family has been detected in at least 2 other species of insectivorous bats through molecular techniques (Bohmann et al. 2011) . M. blainvillei may have encountered nymphalids at dusk, soon after leaving the roost, but many species of nymphalids in the genus Heliconius exhibit communal roosting at night (Mallet and Gilbert 1995; Salcedo 2011) , including H. hecale, which was eaten by M. blainvillei (Table 1) . Clusters of these butterflies attach to twigs and the undersides of leaves, potentially making them more obvious and readily available to a foraging bat. Nymphalids were not eaten by P. quadridens, but they may be too large for such a tiny bat. Of the 4 arthropods that we identified in the diet of P. quadridens, the largest was Oenobotys vinotinctalis (25.4 mm long), which is considerably smaller than members of Heliconius, which typically are 95 mm in length (Iowa State University Entomology 2003) .
Dietary breadth and overlap.-Previous studies examining diet of M. blainvillei and P. quadridens at the ordinal level indicated 87.5% overlap in diet (Rolfe 2011; Rolfe and Kurta 2012) . However, molecular techniques used in the present study identified only 4 species (MOTUs) of prey that were eaten by both bats (Fig. 2) , resulting in less than 12% overlap in foods eaten. M. blainvillei and P. quadridens probably are exposed to different species of insects while foraging because these bats often exploit different habitats. For example, M. blainvillei typically forages around the crowns of trees and along woodland edges (Lancaster and Kalko 1996; Gannon et al. 2005) , whereas P. quadridens may hunt in more-cluttered areas (Jennings et al. 2004) ; therefore, even though their prey belong to the same orders of Arthropoda, the exact species of insects available to these 2 bats probably varies. Potential effects of habitat are supported by the recent study of Razgour et al. (2011) , who showed that the diets of 2 cryptic species, Plecotus auritus and P. austriacus, were very similar but significantly affected by habitat, with P. auritus consuming more prey associated with woodlands and P. austriacus eating more insects typical of grasslands.
Insect pests in the diet.-Through DNA barcoding, we obtained genus-and species-level identifications of insects that pose threats to agricultural crops (Table 1) . For example, Melanotus depressus, an elaterid beetle whose larva is a major pest of corn (Brown and Keaster 1986) , was 1 of the 4 species identified in the diet of P. quadridens through DNA barcoding. In addition, the noctuid moth Mocis latipes was discovered in the guano of M. blainvillei, and the larvae of this moth are major threats to corn, sugarcane, and rice (Ogunwolu and Habeck 1975; Cave 1992; Landoldt 1995) . In addition, Spodoptera frugiperda, another noctuid, whose larvae have been called the most important pests of corn in Puerto Rico (Becker and Miller 2002; Storer et al. 2010 ) was found in the diet of this bat. A few sequences obtained from feces of M. blainvillei were traced to specific genera containing some members that are economically important. In the diet of M. blainvillei, DNA was isolated from noctuid moths in the Neotropical genus Eulepidotis, of which there are 105 species (Pogue and Aiello 1999) . Only 3 species (E. hebe, E. striaepuncta, and E. superior) are found on Puerto Rico (Poole 1989) , but their larvae are major defoliators of ceiba (Ceiba pentandra). The water-resistant wood from this common tree is used to make plywood, paper, and canoes, and the pulp of its fruit yields silk cotton, which is a major constituent of mattresses and pillows and used as a substitute for down (Chinea-Rivera 1990; Kricher 1999). Finally, DNA associated with Characoma, a pantropical genus of noctuids, was isolated from the feces of M. blainvillei. The larvae of Characoma feed on leaves and pods of cacao (Akotoye and Kumar 1976) , as well as foliage of ornamental black olive (Bucida buceras), a common tree in Puerto Rico (Duryea et al. 2007 ).
In addition to finding agricultural pests in the diets of P. quadridens and M. blainvillei through DNA barcoding, we identified species of insects that pose threats to human health. For example, M. blainvillei consumed the common housefly (Musca domestica), a cosmopolitan insect that often is associated with diverse disease-causing pathogens of humans and animals, including Salmonella, anthrax, and bacteria that cause bovine mastitis (Barson et al. 1994) . Even though the housefly is diurnal (Eesa and Cutkomp 1995) , M. blainvillei presumably encounters this dipteran when foraging near dusk or dawn. In addition, the mosquito Aedes vexans was detected in the diet of P. quadridens. This culicid fly is a vector of canine heartworm (Dirofilaria immitis), West Nile virus, and eastern equine encephalitis virus (Bemrick and Sandholm 1966; O'Malley 1990; Turell et al. 2001) .
Our study is the first to use molecular methods to analyze diets of Neotropical bats and provides the only species-level identifications of prey eaten by the insular endemics M. blainvillei and P. quadridens. Nevertheless, many (65%) sequences of DNA isolated from the guano of M. blainvillei and P. quadridens did not match a reference insect in BOLD, ultimately limiting the information gathered by our study. This limitation occurs most likely because few species of Neotropical insects are referenced in BOLD, compared with species from North America and Europe (Bohmann et al. 2011) . Therefore, future studies using molecular techniques to analyze diets of Neotropical bats or bats in other areas with few reference insects in BOLD should consider also trapping insects, identifying them, and logging their corresponding sequences of COI into the BOLD database, to increase the likelihood of obtaining species-level identifications of prey.
Through the use of MOTUs, our study shows that dietary partitioning between M. blainvillei and P. quadridens on Puerto Rico is greater than previously thought (Rolfe and Kurta 2012) . Furthermore, through the process of DNA barcoding, our research provides preliminary information that agricultural pests and vectors of disease are part of the diet of these dominant insectivores on Puerto Rico. Future research, however, is needed to determine whether such pests contribute significantly to the volume of the diet of these bats and whether predation by M. blainvillei and P. quadridens has any noticeable impact on populations of pestiferous insects. Answering such a question requires concurrent investigation of the population dynamics and predator-prey interactions among M. blainvillei, P. quadridens, and their prey, as well as a collaboration among ecologists, systematists, and wildlife managers, to assess fully the economic value of these bats. Such studies may be technically demanding and financially taxing, but they have the potential to advocate for the conservation of these island-dwelling bats.
RESUMEN
Las técnicas moleculares, tales como el PCR (reacción en cadena de la polimerasa), permiten analizar el régimen alimentario de los mamíferos con un nivel de detalle que sobrepasa las técnicas convencionales. Esto se logra identificando en la excreta el ADN de las presas del mamífero. Utilizamos las secuencias de ADN encontradas en la excreta de los murciélagos barbicacho (Mormoops blainvillei) y bigotudo menor (Pteronotus quadridens) en Puerto Rico para determinar el régimen alimentario de los mismos. Ambas especies son endémicas de las Antillas Mayores. Las secuencias de ADN fueron comparadas con aquellas en el ''Barcode of Life Data Systems'' (BOLD). Identificamos 21 especies de insectos consumidos por M. blainvillei y 4 por P. quadridens, y 12 secuencias adicionales fueron identificadas a nivel de género o familia. Siete taxones identificados en el régimen alimentario de estos murciélagos son de importancia agrícola o para la salud humana. Todas las secuencias, incluyendo las que no coincidieron con ninguna referencia en BOLD, fueron convertidas en unidades operacionales de taxonomía molecular (MOTUs) y utilizadas para demostrar que la amplitud alimentaria (métrica Levin) de M. blainvillei es 18% menor que la de P. quadridens. El solapamiento alimentario (indice Schoener) entras las 2 especies de murciélago fue de 11.6%. El uso de MOTUs reveló diferencias significativamente mayores en amplitud alimentaria y menores en el solapamiento de dieta entre estas especies, al compararlo con análisis previos basados en análisis fecales estándares a nivel de Orden.
